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-wetted, they do not really act by solution-currents, for the latter 
•can only be produced by a dry body. The action here is an 
indirect one by intervention of the deeper layers .—February 26.] 

VI. Behaviour of the surfaces of solutions.— The effect of 
soluble matter on the surface tension has absolutely nothing to 
do with the change which the cohesion of the water undergoes, 
through matter dissolved in the body of the liquid, for both 
sugar and soda solutions have a higher maximum tension than 
pure water, and yet these same substances introduced into the 
surface produce a fall in the separating weight. 

In order to investigate the behaviour of the surfaces of solu¬ 
tions more closely, I introduced a saturated solution of common 
salt into the adjustable trough. The freshly formed surface of 
the solution of salt maintained its normal separating weight, 
(1* 154 of that of water) even when most contracted, though it 
must necessarily have contained as much salt as the interior of 
the liquid. The entrance of the anomalous condition, then, does 
not depend on the absolute quantity of the contaminating sub¬ 
stance contained in the surface; but when I placed some salt in 
contact with the normal surface of the saturated solution, it gave 
a solution current and lowered the tension, as in the case of 
pure water. I obtained similar results with a solution of sugar. 
From these experiments I concluded (a) that the surface layer of 
water can take up more of soluble substances than the internal 
liquid ; (b) that the surface of a solution is capable of becoming 
anomalous under contraction, always and only, when it contains 
more of the dissolved substance than the interior of the liquid. 

That the surface layer really possesses a higher dissolving 
power is further shown by the experiment, which is well known 
to you, in which a thin disk of camphor, so hung that it is half 
immersed in the cleanest possible water surface, is cut through in 
the course of a few hours. I will add by the way, that a newly 
formed surface of a saturated solution of camphor is normal 
according to my observations, i.e. that its tension remains nearly 
constant under contraction, and that small pieces of camphor 
-floating on it still give solution streams and have slight motions. 
The solution stream seems in this case to cease just when the 
surface begins to be anomalous. 

What I have further observed regarding solutions in the sur¬ 
face and the like, seems to me less remarkable, and part of it 
still very uncertain. I therefore confine myself to these short 
indications, but I believe that much might be discovered in this 
field, if it were thoroughly investigated. I thought I ought not 
to withhold from you these facts which I have observed, although 
I am not a professional physicist; and again begging you to excuse 
my boldness, I remain, with sincere respect, 

Yours faithfully, 

(Signed) Agnes Pockels. 


Modern Views of Electricity. 

Dr. Lodge’s doctrine of the slope of potential, explained in 
his note to my letter in Nature of February 19 {p. 367), still 
presents great difficulties. A plate of zinc is covered by a film 
of air or oxygen in a different state from the surrounding atmo¬ 
sphere. We first consider a point outside of the film. Dr. 
Lodge says this point is influenced by the ordinary dielectric 
strain of a static charge imparted to the zinc in any adventitious 
■manner. That is evident. Now, when the zinc was isolated, 
we had a negative charge upon it, or in the film, and therefore, 
at the point in question, a positive slope of potential upwards 
from the zinc. Call it R. When we make contact with 
copper we introduce a positive static charge on to the zinc. 
The effect of this at the point in question is a negative slope of 
potential—that is, downwards from the zinc. Call it - R'. 
Then, as the final result we have an upward slope of potential, 
R - R', which is less than before contact was made. 

Dr. Lodge further says that the static charge imparted to the 
zinc does not alter the slope of potential within the film. By 
that, I understand the average slope of potential over a line 
drawn from end to end of the film at right angles to the zinc. 
Now if the new static charge—-suppose <r per unit of surface—• 
be placed close upon the zinc, so as to have the film outside of 
it, it will diminish the upward slope of potential at all points 
within the film by exactly 2 tut. If we are at liberty to place 
the new static charge at some distance from the zinc, we may 
modify this result in any way we please. 

Mr. Chattock suggests that the essence of combination between 
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zinc and oxygen is that the zinc atom is + and the oxygen — 
By this, I understand him to mean that two atoms of zinc assume 
equal and opposite charges, and two atoms of oxygen assume 
equal and opposite charges; and then positive zinc combines 
with negative oxygen, forming a neutral compound as regards 
electrification ; but the remaining zinc is negative, and the re¬ 
maining oxygen positive; hence the step of potential from zinc 
to oxygen. But how would he explain the permanence of these 
states of electrification? 

S. H. Burbury. 


The Flying to Pieces of a Whirling Ring. 

Having had occasion lately to devise a high-speed whirling- 
machine, I examined the speed at which it might be safe to 
work, and some of the results surprise me. For instance, it is 
easy to show (by equating the normal component of the 
tension to the centrifugal force of any element) that the 
critical velocity at which a circular ring or rim of any uniform 
section will fly, unless radially sustained, is given by T = v 2 p, 
where T is the tenacity, and p the density of its material. 
Thus a band of steel just able to bear a load of 30 tons to the 
square inch will fly to pieces at a peripheral speed of about 
800 feet a second ; and this without reference to its angular 
velocity, or radius of curvature. It may be objected that no 
such accident could occur with purely rectilinear motion, but 
such motion at the critical speed would be very unstable—the 
slightest shiver of a vibration running along it would precipitate 
a catastrophe. 

Hence a steel girdle round the earth’s equator would burst, 
however thick it might be, were it not for its weight. Again, 
an Atlantic cable is only held together by its weight. In the 
early days of cable-laying, it was suggested to ease matters by 
attaching floating matter to the cable till it was of the same 
average density as sea-water ; but we now see that such a cable, 
if lying parallel to the equator, could not hold together, 
unless it were made of 30-ton steel and laid north of latitude 
6o°. Oliver J. Lodge. 


Cutting a Millimetre Thread with an Inch Leading 
Screw. 

It is possible that many who possess a screw-cutting lathe 
with a leading screw of so many threads to the inch may wish 
to use it for cutting millimetre screws. While, of course, it is 
too much to expect that the absolute value of the millimetre, as 
given in terms of the inch, can be obtained by ordinary change 
wheels—and this is not of great importance, since, among other 
reasons, the two determinations of the value of the millimetre 
in inches differ by one part in a hundred thousand—yet it may 
not be well known that a most remarkable degree of accuracy 
may be obtained with wheels in ordinary use. After some 
trouble I lighted upon the following numbers, which, with a 
leading screw of eight threads to the inch, give as a result 
25*3968, whereas the inch is 25*3995 millimetres. The wheels 
are 28 on mandril, 100 and 36 on stud, and 32 on screw. The 
error would therefore, with a perfect lathe, be less than one 
part in nine thousand, so that a screw cut in this way would 
for almost all purposes be correct; in fact, it is doubtful if in the 
case of short screws many lathes could be trusted to cut inch 
threads more accurately. For leading screws of other pitches, 
such as 4, 5, 6, or 10 threads to the inch, the wheels can easily 
be altered so as to give the same result. 

Of course it may be the case that this or an equally good 
arrangement is known to some ; but as I had to start working 
out the combinations of thirteen wheels taken four together, in 
which each combination contained six sub-combinations, in order 
to obtain the result, it is possible that it may be appreciated by 
those to whom it may be of use, but who would rather be saved 
so much trouble. C, V. Boys. 

Royal College of Science, London. 

P.S.—It may be worth while to add that the wheels taken in 
order— 

28 ... zoo ... 36 ... 32 with 8 threads to the inch 

are the same as 28 ... 32 ... 36 ... zoo ,, 8 ,, ,, „ 

or as 7 ... 8 ... 9 ... 25 ,, 8 ,, „ ,, 

or as 7 ... 8 ... 9 ... 10 ,, 20 ,, ,, ,, 

where the followers or multipliers are printed in italics. The 
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last sequence of figures is sufficiently curious, and is one 
that can easily be remembered.—C. V. B. 

A Green Sun. 

I RECOLLECT reading some years ago in Nature an obser¬ 
vation of Mr. Norman Lockyer, to the effect that he had seen 
the sun green through the steam escaping from the funnel of a 
boat on Lake Windermere. In May 1888, I spent a consider¬ 
able time one day viewing the sun through steam escaping at 
various pressures from the boilers of a colliery in Monmouth¬ 
shire. In no case could I, or the friends with me, succeed in 
seeing the sun of a green colour through the steam, although 
we viewed it in a very great variety of ways. All we saw was 
the usual orange or red coloration. 

But, this month, I have been watching the sun through steam 
puffed out from locomotives, and have, on five or six occasions, 
seen a bluish-green coloration extending over the whole disk. 
But sometimes the sun appeared simply white, and sometimes it 
was coloured orange-red. I cannot exactly determine the cir¬ 
cumstances which produce the bluish-green ; but I have seen it 
best with freshly puffed steam which had not risen very far above 
the funnel. 

If the vapour particles are assumed of fairly uniform size, the 
following may be a possible explanation. The rays, coming 
through particles of vapour (really water particles in suspen¬ 
sion) may be retarded as compared with the rays passing between 
the particles; and, if this retardation is such as to delay the 
red light passing through the particles one half wave-length, 
as compared with the red light not so passing, the result 
would be the destruction of the red element in the white light, 
and the light left would then appear bluish-green. This 
suggestion I owe to the courtesy of Sir G. G. Stokes, who also 
communicated to me the following very interesting observation. 
When a jet of transparent steam is escaping from a tube, we 
know, from Mr. Shelford Bidwell’s experiments, that the steam 
becomes visible vapour, if an electrified point is brought near the 
jet. Sir G. Stokes noticed that the permanent shadow of the 
vapour on a screen was orange ; but that, for a fraction of a 
second after the commencement of the electrification, a faint 
greenish shadow, preceding the orange one, was frequently seen. 
Water globules, about one ten-thousandth of a centimetre in 
diameter, might produce the requisite retardation. 

I shall be glad to hear of other observations of this bluish-green 
coloration. After the great eruption of Krakatao we know 
that the sun was seen coloured green and blue. 

Chas. T. Whitmell. 

18 Park Place, Cardiff, February 26. 


Frozen Fish. 

That fish suffer, when imprisoned under a covering of ice 
in comparatively shallow ponds or lakes, goes without saying. 
But do they necessarily die when inclosed for lengthened periods 
in solid ice ? My own opinion is that the latter condition is far 
less injurious to them than the former. It is a question of import¬ 
ance, for it concerns the conditions under which fish probably 
exist in comparatively shallow waters in high latitudes. 

In one of the “Arctic Voyages” (I am not able, at this 
moment, to give the reference, and rely upon memory) it is 
distinctly stated that fish (carp, I think), frozen so hard as to 
necessitate the use of an axe in order to divide them, revived 
when thawed before the cabin fire, and “jumped about,” as is 
usual with fish out of water. 

There are fish and fish. Has the severe winter of 1890-91 
caused any important mortality ; if so, to which in particular ? 

R. McLachlan. 

Lewisham, March 6. 


Zittel's “ Palaeontology ”—Reptiles. 

It has been pointed out to me that in my review of Prof. v. 
Zittel’s “ Palseontologie ” (March 5, p. 420) I have omitted to 
mention that, although other writers have placed the Dolicho- 
sauria next to the Pythonomorpha, it is only in a paper recently 
read by Mr. G. A. Boulenger before the Zoological Society, 
but not yet published, that the one group was considered to be 
the ancestor of the other. R. L. 

March 9. 
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THE CHEMICAL SOCIETY’S JUBILEE. 

T the meeting in celebration of the Jubilee of the 
Chemical Society, held in the theatre of the London 
University on Tuesday, February 24, 1891, the proceed¬ 
ings were opened by the following address from the 
President, Dr. W. J. Russell:— 

We meet to-day to celebrate the fifty years’ existence 
of our Society, a time, if measured by the progress which 
our science has made, equal to centuries of former ages, 
but which in years is so brief a space that we have, I 
am happy to say, with us to-day some of those who were 
present and who took an active part in the foundation of 
the Society, and I need hardly say with how much interest 
we shall listen to their reminiscences of the time and cir¬ 
cumstances connected with the birth of our Society. 

I would, by way of introduction, say a few' words, first, 
with regard to our Society, and afterwards with regard to 
the state of chemistry in England when our Society was 
founded. We boast, and 1 believe rightly, that our 
Society holds the distinguished position of being the first 
which was formed solely for the study of chemistry. 
Chemistry and physics, twin sisters, had hitherto always 
dwelt together, and many were the societies, both in this 
country and abroad, devoted to their joint study and 
development. 

In London there was the Royal Society, which had 
hitherto received the most important chemical papers; 
there was also the Society of Arts, which is no years, 
and the British Association, which is ten years, senior of 
our Society. In Manchester the Literary and Philo¬ 
sophical Society had been founded and actively at work 
since 1781 ; and we admit that our neighbours at Burling¬ 
ton House, the Astronomical, Antiquarian, Linnean, and 
Geological Societies, are all our seniors : they had a dis¬ 
tinct individuality and literature of their own, which called 
them into existence some forty to eighty years before the 
commencement of our Society. Small private chemical 
societies, no doubt, existed: they are the natural fore¬ 
runners of a large society, and become merged into it. 
The Chemical Section of the British Association, which 
is an ephemeral and peripatetic Chemical Society, had 
existed from the founding of that body. If we turn to 
other countries, we find that, much as our science had 
been cultivated on the Continent, it did not until later 
times engross a whole society to itself, the French 
Chemical Society not having been formed until 1857, and 
the now great Berlin Chemical Society not until 1868. 
Our interest, however, at the moment is rather in the 
growth of chemistry in this country than in what occurred 
elsewhere. 

To-day we may learn how it came about that the 
first Chemical Society was established in England. I 
may, however, state that the reason for our meeting de¬ 
pends on the official record that on February 23, 1841, 
twenty-five gentlemen “ interested in the prosecution of 
chemistry ” met together at the Society of Arts to con- 
; sider whether it be expedient to form a Chemical Society. 
Of the twenty-five who then met I am happy to say three 
are present—Sir W. Grove, Sir L. Playfair, and Mr. 
Heisch ; and Mr. J. Cock is another of this band who is 
still alive but is not present. 

These twenty-five gentlemen appear without dissent to 
have come to the conclusion that it was expedient to form 
a Chemical Society, and appointed a committee of four¬ 
teen to carry this resolution into effect. So expeditious 
were they in their work, that in little more than a month 
the first general meeting was held, and the provisional 
committee brought forward a report embodying a plan 
for the constitution and government of the Society, and 
this plan remains essentially the same, save in one point, 
to the present day. I refer to the formation of a museum 
of chemical specimens ; this project was abandoned 
some years ago. It is worth recording that at this first 
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